About 98 percent of the annual sediments are carried by the Nile during the flood season. Most of these sediments are eroded from the Blue Nile high lands (about 82%). Since the grand Ethiopian renaissance dam (GERD) start to store the flooding water and sediment during this year, then sediment that will be stored by this dam will effect strongly on the life span of Aswan high dam reservoir (AHDR). The objective of this research is to determine the life span of AHDR with respect to the new regulation of the Nile Basin's water and sediment discharge, after the construction of GERD. Volume of sediment for the Blue Nile basin was determined by using remote sensing techniques and by the aid of hydrological model, watershed storm hydrograph model (WASHMO) that was established by Andy Ward 1986. Hydrological parameters for 15 sub basin were extracted from digital elevation model (DEM) of Shuttle Topographic Radar Mission. Other parameters that concerns rainfall, soil characteristics and land covers were collected from Atlas of the Blue Nile Basin (Yilma and Awulachew, 2009) and inserted in the mentioned model in order to determine sediment yield from the Blue Nile Watershed.
Introduction
Grand Ethiopian Renaissance Dam (GERD) or Taehige, formerly known as the Millennium Dam and sometimes referred to as Hidase Dam, is a gravity dam on the Blue Nile River in Ethiopia currently under construction. It is in the Benishangul-Gumuz region of Ethiopia, about 40 km (25 mi) east of the border with Sudan. The dam is of a 170 m (558 ft) height; 1,800 m (5,906 ft) long gravity-type composed of roller-compacted concrete. The dam's reservoir will have a volume of 63 billion cubic meters (51 million acre feet).
Most of the mathematical models were based on the Universal Soil Loss Equation (USLE). The new version of the USLE (WASHED model) which is modified by Ward 1986 was used to determine the water inflow and sediment yield from 15 small catchment of the Blue Nile watershed. Based on data analysis that been done by Shalash (1980 ) for life span of AHDR and volume of sediment which resulted from WAHMO model for the Grand Ethiopian Renaissance Reservoir a new value of life span for AHDR was determined.
Study areas

Blue Nile Watershed -Grand Ethiopian Renaissance Reservoir ( GERR )
The Blue Nile watershed is located in the Eastern region of the African continent (extended from 7° 30`N to 13° 00` N and from 34° 00` E to 40° 00` E). This area covers most of the Ethiopian plateau highlands at an elevation of 2000 to 3000 meters above mean sea level, see th ICCAE-11 Conference, 19-21 April, 2016 WR 3
Topography
The Blue Nile and its tributaries all rise on the Northern Ethiopian Highland, or plateau, at heights of 2000 to 3000 meters above Mean Sea Level. Most of the Northern Ethiopian plateau is hilly with grassy downs, swamps valleys, and scattered trees. The highest point in this plateau is the peak of Simien Mountains, 4620m above sea level (Hurst,1950) . Huffnagle (1961) describes the Northern Ethiopian plateau with respect to its topographic variation. This variation ranges from hilly and mountainous to broad rolling and nearly level plains. The Ethiopian plateau is cut up by the deep ravines or canyons in which the rivers flow. In some places the Blue Nile flows into a channel that is about 1300m below the level of this plateau on either side.
The Blue Nile Basin, including Lake Tana and its Basin, has an area of 324530 square km. The source of the Blue Nile is a small spring at a height of 2900 m and at about 100 Km South of lake Tana. From this spring the little Abbai flows down to lake Tana, 1829m above Mean Sea Level. Lake Tana is described by Shahin (1985) as a freshwater body which is situated in Norh-central Ethiopia. Its maximum length is 78 Km, width 67 Km and depth 14m. Relatively important feeders to lake Tana other than the little Abbai are the Rivers: Reb, Gumara, Magetch, Gelda and Unfraz.
Rainfall
The Abyssinian Plateau's climate varies with latitude, altitude and exposure or slope. The rainy season is extended from June until September (Hurst et al., 1931) . The West of Ethiopia receives higher amount of rainfall than does the remainder of the country. Highland rainfall normally peaks in August in the administrative regions of Welo and Northern part of Shewa (Figure 1 ). Rains decreases over much of the highlands during September ( Henricksen, 1986 ).
Soil Types
The composition of the volcanic materials, particularly in the Ethiopian North Central Highlands, which cover most of the study area have a major importance for engineers and hydrologists. This is due to severe erosion which is caused by continuous events of storms during the rainy season. Two main soil types had been distinguished by Huffnagle (1961) : the red to reddish brown clayey loams and black soils. The red soils bare the specific latosols characteristics and they have an excellent permeability. The black soils which are derived from disintegration of dolerites are found in the lower parts (depressions) of the study area. This soil type has tendency to dry out quickly and to crack. In wide deep valleys the black soil may have been intermingled with alluvial material (Huffnagle, 1961) .
The soil's structure for different soil types in the Blue Nile Basin varies from fine granular ( Cambisols dystric) to medium or coarse granular ( Cambisols humic, Cambisols eutric, arenosols cambic and nitosols eutric). The corresponding permeability classes are slow to moderate for the fine granular and very slow for the medium or course granular.
Soil Erodibility Factor, K.
Direct measurement of the soil erodibility factor, K, is costly as well as time consuming. To achieve a better determination of soil erodibility factor for different soil types, the use of field-plot rainfall simulators had been recommended by Wishmeier and Smith (1978) in at least 12 different stations to obtain comparative data on numerous soils. The value of K is varied from a specific kind of soil to another according to the different properties of soil itself. Silt fraction content, percent of sand in soil, soil structure, organic matter content and permeability class are the most common properties that have been used to determine such factor either from empirical equations, tables or from soil erodibility nomographs.
Values of soil erodibility factors for different soil types vary during the year. Dickinson et al., (1982) 
Figure 2 Aswan High Dam Reservoir Location
Model Description
The WASHMO (Watershed Storm Hydrograph Multiple Option) model was developed by Ward et al., (1979) at the University of Kentucky, Department of Agricultural Engineering. WASHMO had been used to determine volume of water runoff and sediment yield from watershed.
This model consists of two models. The first model describes the hydrology of the watershed and determines a design storm hydrograph. The second model describes the associated detachment, transport and deposition along with sediment yield from the watershed. Detachment occurs when a soil particle is dislodged from the soil surface and/or from the aggregate to which it was attached. When the soil surface is exposed, bare soil, the impact of falling rain drop is sufficient to detach soil particles from the soil mass. As far as the infiltration, percolation and saturation processes take place, and rainfall intensity exceeds the infiltration capacity, some of the excess water may be intercepted as surface storage in depressions, and the remainder becomes surface runoff. The soil particles can be easily transported by water, surface runoff. When the available energy is insufficient to transport soil particles, they will deposit either at a few millimeters of the detachment site or several kilometers downstream in rivers ( Ward et al., 1979) . Where Y s is the sediment yield in tons from a storm, Q is the volume of runoff in acre-ft, q p is the peak runoff rate in cfs, K is the soil erodibility factor, L s is the slope -length factor, C is the ground cover factor and P r
Figure (3) Digital Elevation Model for the study area.
is the reclamation practice factor.
Data Acquisition for BNW
Data preparation consists of creating main streams and tributaries from digital elevation model (DEM) with the aid of Arc-Map software. The other parameters such as Soil Conservation Factor Curve Number (SCS-CN), soil erodibility factor (K), Conservation Practice factor ( CP ) were collected from other sources and they will be discussed in the following subtitle.
Digital Elevation Model
A 30 m resolution of Digital Elevation Model (DEM) provided by Shuttle Radar Topography Mission (STRM) for the study area is used to describe the elevation of the Blue Nile watershed as shown in Figure 3 .
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Sub-watersheds extraction
Main stream and tributaries were extracted from DEM by using Arc-Map software. Fifteen sub-watersheds had been determined from both DEM and the drainage pattern of each catchment as shown in Figure 4 .
Figure 4: Sub-watersheds of study area.
Hydrological Parameters
The area of the watershed and its 15 sub-watersheds, the lengths of main streams and their slopes and overland flow lengths and their mean slopes were extracted from the Arc-Map software. These values were tabulated in Table 1 . 
Soil Conservation Service Curve Number
Regarding to the land use and soil characteristics for the study area, Soil Conservation Service -Curve Number (SCS-CN) which represents the runoff potential of an area for each sub-watershed was determined by using Hann and Barfield (1978) approaches, see tables 2 and 3. The hydrologic soil groups that are given in Table 3 are based on the infiltration rate, depth, drainage and texture of different types of soil. The weighted mean value of the CN was used as a combined value for different kinds of vegetation coverage in each small catchment, when more than one type occurred. CN was found to be 42. The vegetation coverage percentage for each catchment was determined from Atlas of Ethiopia. The description of different types of land cover was discussed widely by Huffnagel (1961 (Antecedent Rainfall = 1.4 -2.1 inches).
Soil Type Description
A These soils with high infiltration rate are chiefly deep, well-drained sands or gravel (Low runoff potential).
B
These soils with a moderate infiltration rate when thoroughly wet, are chiefly moderately deep, well-drained soils of moderately fine to moderately coarse texture.
C
These soils with a slow infiltration rate when wet are chiefly moderated deep, welldrained soils of moderately fine to moderately coarse texture.
D
These soils with a very slow infiltration rate, are chiefly clay soils with a high swelling potential, soils with a permanently high water 
Soil Erodibility Factor
The soil erodibility factor, K, was found to be 0.20. This factor was determined by using soil erodibility nomograph given by Wischmeier and smith (1978) . Percentage of agriculture, forest, and grass land coverage for the each Sub-Watershed was tabulated in table 1. The maximum rainfall amount was extracted from the Jemma station and found to be 287 mm and the time duration was assumed to be 24 hours. Sieve analysis of soil samples was studied and the particle size distribution of sediment flow was found to be as follows: Conservation Practice factor ( CP ) was found to be 0.05 ( Wischmeier and smith ,1978).
Data Collection for AHDR
River Nile like any other large river has 2 hydrological phenomena (Shalash,1980): 1) high muddy and short flow season, 3 months, (flood).
2) Low clear and long flow season, 9 months. Mud-high concentration of suspended solids (SS) has formed the Nile valley of Egypt in the middle of North Eastern desert of Africa, being later deposited as rich alluvial soil.
The main source of the SS is two main tributaries of the Nile, Atbara and Blue Nile Rivers. They bring down during the rainy season (July / September) the eroded surface soil of Ethiopian mountains carried by their flood.
The suspended load in the Nile was estimated by scientists during the eighteen century as average rate of 1 mms annually. The hydrological department of Egypt has confirmed this and accepts that the annual rate of suspended load is equal to 0.9 mms, which represents 7% of the annual average of suspended load which equal to 134 million tons per year. The rest of SS travels with the flood flow into the Mediterranean Sea.
Dam is of rock fill type with clay core and is reinforced with cement injection to a depth of 200ms. All reservoirs built across river Nile are of seasonal type except AHD reservoir, its main function is to work as an over year storage reservoir.
Data for AHDR were collected from Shalash (1980) as follows:
Main Levels of AHDR
1-average of natural river bed surface and is about 80 m at the dam site. 
Reservoir Water Balance
Before construction of AHD, maximum storage level was 121.3m and its capacity 5.10 km 3 but after construction live storage was 175 ms and capacity 121 km General behavior of water balance of AHD lake is similar to any other lake and follows the general water balance: inflow=out-flow ± contents + general losses in order to apply this rule for water general condition of the lake must be considered: 1-formation of most banks of the lake are fine to medium sandy soils and river bed is of alluvial kind. 2-climate of area is dry, hot and of low relative humidity. 3-reservoir was filled for the first time until 1979. 4-water levels have not yet reached its max. flood levels 182 m. 5-surface water management of had is based on long term storage reservoir. 6-area of lake and its capacity are large also of long shape with many wings.
1-Partial control of Nile flow , started in the year 1964/65 and full control of flow started from the year 1968/69. 2-Reservoir area is covered with water for first time and lake reached its max. levels by the end of the year 1977 during high water years period. 3-Water levels in the lake fluctuated normally during normal water years. 4-Lake water levels started to draw down during recent water years period reached its down due to present low water year1983/84. 
Life Span of Grand Ethiopian Renaissance Reservoir
The maximum rainfall at Jemma station (287 mm , then the following assumptions will be taken in consideration:
2-No water losses from evaporation.
The Grand Ethiopian Renaissance dam will retain sediment into GERR.
3-Effect of permeability is minimum. 4-No consumption of the stored water behind the reservoir for public use or irrigation purposes. According to the resulted values of water volumes and sediment weight (weight in tones should be converted to volume) and under the mentioned conditions, the required filling time is found to be: I) In case of filling of water and sediment : *Since the reservoir capacity is 63X10 9 m *And the total volume of water and sediments for 1 storm = 2.69 X10 
Life Span of Aswan High Dam Reservoir
Designer of AHDR expected that the total load of Suspended Solids(SS) will deposite in the reservoir and fill the dead storage in 400-500 years. Based on field observations, Shalash(1980) was estimate the life span of the AHDR. In order to estimate rate of sediment deposition within the next 100years in AHDR(started from1979) Shalash had considered three assumptions: The following results were observed by Shalash after forecasting the SS load passing AHDR : *Average rate of inflow Qs = 142 X 10 6 * Average rate of outflow Qs = 6 X 10 tons 6 tons *Therefore the average rate of SS deposition in AHDR is 136 X 10 6 tons.
Life span of AHDR was estimated by Shalash according to the following data: -Dead storage capacity = 31.6 X 10 9 m 3 -Average specific gravity within 500 years = 1.56 t/m -Average annual inflow Load = 142 X 10 3 6 -Average annual outflow load = 6 X 10 tons 6 tons Therefore estimated Life span for AHDR may be 362 years.
Conclusion and Recommendations
From results that been discussed in the previous sub-titles we conclude that:
-Based on assumptions given in 6.1 & 6. We recommend to use actual rainfall storm event, and the actual number of these events, actual rainfall duration, percentage of evaporation and infiltration for both reservoirs that been neglected in our calculation. Also, we should take in future work the stored water around both reservoirs for public use or irrigation purposes.
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